The paper presents the results of studying the regularities of formation of the rolling texture in single crystals of Zr-25%Nb alloy, with different initial orientation relative to the external principal directions in the sheet: normal (ND) and rolling direction (RD).
Introduction
In work [1] it is shown that the use of implants made from low-modulus materials will MIE-2017 recently it has been found that non-bound Ni atoms are ionized and propagated in a biological environment, as a result, the concentration of metal ions near the implant increases, which leads not only to a disruption in the supply of tissues directly in contact with the implant, that metal ions are distributed throughout the body [2] .
Today, nickel and its alloys are banned in several countries for use in medicine, in particular, implants used in orthopedics and dentistry. Therefore, from the point of view of biochemical compatibility, Ni-Ti alloys should be replaced by more suitable alloys. The most promising is an alloy based on the Ti-Nb-Zr system, which is actively investigated in many countries of the world [3] [4] [5] [6] [7] . In this paper, the physical and mechanical properties of the Zr-25% Nb alloy, which is a promising alloy for metal fixers, are studied due to their high corrosion resistance, biocompatibility and low modulus of elasticity.
The purpose of this work is to reveal the mechanisms of plastic deformation and the ways of reorientation of single crystals of the low-modulus Zr-25% Nb alloy, which will allow understanding the possible limits of the variation of the crystallographic texture of the material to create the given properties.
Materials and methods
The Zr-25%Nb ingot was melted in a vacuum furnace in an argon atmosphere, then it was homogenized in a vacuum oven at 1000 ∘ C for 3 hours. From the ingot using Bridgman method, single crystal was made. Parallel plates of different orientations
were prepared by precise cutting of a single crystal, the list of which is given in Table   1 . The dimensions of the samples were 4 mm x 4 mm x 3 mm. Further deformation of the samples was carried out by cold rolling to strain of 90% on a laboratory two-roll rolling mill. Taking into account the small dimensions of the sample and for the purpose of strictly observing the rolling direction (RD), the aluminum foil case was used.
The rolling was carried out with a deformation along the plate thickness of 5-10%
per pass. At each successive stage of rolling, the dimensions of the initial sample were measured; the diffraction spectrum was recorded; the curves of instrumented indentation measured the mechanical characteristics (microhardness, modulus of elasticity with use of unloading curve and the share of plastic deformation in the area under the curve); the crystallographic orientation of the sample was evaluated by recording the direct pole figures {110}, {100} and {112} with which the orientation distribution function (ODF) was reconstructed using the LABOTEX software [8] [9] MIE-2017 substructure state of the material from the half-width of the x-ray lines (FWHM -full width of half maximum) and the value of the unit cell parameter a was estimated. 
Any slip system
{112} <111>
* -The most probable slip systems for the bcc structure are {011} <111>, {112} <111> and {123} <111 > and twinning along {112}.
X-ray analysis was performed on the DRON-3 and D8 Discover diffractometers with
Cr and Cu anodes, respectively. Primary data processing was carried out using software developed in the laboratory [10] [11] , as well as licensed software provided by Brooker to the diffractometer D8 Discover.
Results and discussion
The individual lines of the diffraction spectrum recorded for a single crystal with a The presence of a halo corresponding to the presence of a finely dispersed ω-phase was recorded on the diffraction spectra of a single crystal with the original orientation {111} <112 > rolled up to the maximum deformation degrees (Fig. 2) . We would like to note that the minimal plasticity is observed for this crystal.
In Fig. 3 For all the samples studied in Table 1 , as well as for the polycrystalline sample No. Table 1 .
The presence in the Zr-25% alloy of the Nb ω-phase practically does not reduce the plasticity of the material and does not affect the crystallographic texture formation mechanisms inherent in bcc metals. Deformation of the β-alloy is carried out mainly by sliding through the systems {112} <111> and {110} <111>. At deformation degrees of more than 80%, twinning along the {112} plane is observed, which is easily identified Figure 3 : Development of the rolling texture in a single crystal with {368} < 12 2 3> orientation (sample 1 in Table 1 ): a-d) pole figure {100} and {110} for the degrees of deformation = 21, 61, 80, 91%; e, f) reorientation of ND (e) and RD (f) within the standard stereographic triangle. Continuous arrows indicate a reorientation in the case of an {112} <111 > slip system, while dashed arrows indicate a twinning. by the appearance of new textural maxima at characteristic distances from the initial ones ( Fig. 3-e, f) .
According to the results of the analysis of the substructure state a monotonic grow of the line width (Fig. 5 ) is observed. This indicates an increase in the distortion of the crystalline structure of the material and its finely dispersed nature. In the case of MIE-2017 activation of twinning in the sample for deformations of more than 80%, an additional increase in the half-width of the line is observed (see Fig. 5 ), registered on all graphs to a greater or lesser degree. The maximum hardening of the material is observed for orientation {111}. The distortion and crushing of the crystal structure leads to hardening of the material, and therefore the microhardness should increase at the same time with the increase in the half-width of the lines. However, the microhardness and half-widths of the x-ray lines (compare Fig. 5 and 6 ) show a monotonic increase in the microhardness for rolling only for certain orientations ( Fig. 6-a) , while for other initial orientations the microhardness changes according to sinusoidal law ( Fig. 6-b, c) . Probably, this behavior of the microhardness is connected to the mechanisms of plastic deformation acting during rolling. 
Conclusions
1. It was found that the texture formation in the investigated mono-and polycrystalline Zr-25% Nb alloy develops in accordance with the typical laws for most BCC metals in which the main stable components of rolling texture are {001} <110>
and {111} <110-112>.
2. When the Zr-25% Nb alloy is cold rolled, the textural component {001} <110>
is stable at the strain less than 80%, and when the degree of deformation is increased to 90-98%, the components {111} <110-112> begin to predominate. 
